Isolation and characterization of the N-terminal 23-kilodalton fragment of myosin subfragment 1.
The 23-kDa N-terminal tryptic fragment was isolated from the heavy chain of rabbit skeletal myosin subfragment 1 (S-1). The heavy-chain fragments were dissociated by guanidine hydrochloride following limited trypsinolysis, and the 23-kDa fragment was isolated by gel filtration and ion-exchange chromatography. Finally, the fragment was renatured by removing the denaturants. The CD spectrum of the renatured fragment shows the presence of ordered structure. The tryptophan fluorescence emission spectrum of the fragment is considerably shifted to the red upon adding guanidine hydrochloride which indicates that the tryptophans are located in relatively hydrophobic environments. The two 23-kDa tryptophans, unlike the rest of the S-1 tryptophans, are fully accessible to acrylamide as indicated by fluorescence quenching. The isolated 23-kDa fragment cosediments with F-actin in the ultracentrifuge and significantly increases the light scattering of actin in solution which indicates actin binding. The binding is rather tight (Kd = 0.1 microM) and ionic strength dependent (decreasing with increasing ionic strength). ATP, pyrophosphate, and ADP dissociate the 23-kDa-actin complex with decreasing effectiveness. The isolated 23-kDa fragment does not have ATPase activity; however, it inhibits the actin-activated ATPase activity of S-1 by competing presumably with S-1 for binding sites on actin. F-Actin binds to the 23-kDa fragment immobilized on the nitrocellulose membrane. The fragment was further cleaved, and one of the resulting peptides, containing the 130-204 stretch of residues, was found to bind actin on the nitrocellulose membrane, indicating that this region of the 23-kDa fragment participates in forming an actin binding site.